In the context of rapid technology development, the theory of using building information modelling (BIM) 
INTRODUCTION
Construction projects are becoming more and more complex and difficult to manage. One complexity is the cross interdependencies between stakeholders such as financing bodies, authorities, architects, engineers, lawyers, facility manager, and occupants. However, during the last decade, a major shift in information technology in the construction industry has been caused by the creation of building information modelling (BIM), known in academic circles as the new computer-aided design (CAD) paradigm (Azhar, 2011; Bryde et al., 2013) . BIM is a relatively new technology that will grow to play an even more crucial role in design, construction, and maintenance of buildings. It has been defined as a set of interacting policies, processes, and technologies that generate a methodology to manage the essential building information in digital format throughout the building's lifecycle (Succar, 2009; Succar and Kassem, 2015) .
In the field of conservation of heritage buildings, a method linked to documentation and management of historical buildings is required to carry out regular maintenance. In the last decade, many traditional surveying methods have been used to record and represent these buildings. From there, it is a logical step to have an instrument that allows collection, comparison, and sharing of all the available data of a building, wherein future information about maintenance or restoration activities can be added (Murphy et al., 2013; Oreni, 2013) . In this context, this paper discusses the feasibility of moving from the traditional representation and 3D content models to the so-called historic building information modelling (HBIM) approach. This integration of heritage recording and BIM is now a method to document and manage historic buildings, in which parametric objects are built, taking into account historical data, and layered-in plug-in libraries represent building components, including both geometric and non-geometric attributes and relationships (Dore and Murphy, 2012; Volk et al., 2014) .
The HBIM approach is a new one, as most BIM applications are used to design new buildings and now play an important role in historic preservation and management. Based on current academic literature documenting the use of HBIM, the aim of this paper is to analyse the tool from an architectural point of view and present a theoretical approach to understand and document the HBIM approach for historic preservation and management.
RELATED WORKS
After reviewing the existing literature, both academic and professional, revealed two different approaches in dealing with HBIM implementation. The first approach delineates the HBIM process that illustrates in detail the surveying technologies and modelling processes used to visualise historic buildings, and it has been presented following different approaches (Stefano, 2015) . This approach has mostly been studied by computer science and information systems researchers. However, more recently, studies have been conducted by architecture or built environment researchers (e.g., Arayici (2008) , Brumana et al. (2013) , Bryde et al. (2013) , Dore and Murphy (2012) , Fai and Rafeiro (2014) , Garagnani and Manferdini (2013) , Quattrini et al. (2015) ).
In the other scientific approach, several works have dealt with HBIM from a broader view via the Architectural, Engineering and Construction (AEC) industry. Many such works have discussed and framed BIM processes, concepts and policies. The most important works include those conducted by Succar (2009; 2010) , Jung and Joo (2011), Porwal and Hewage (2013) , and Kassem et al. (2015) . However, their theoretical frameworks were created mainly to review BIMfocused, rather than HBIM-focused, knowledge.
In view of the above, the current knowledge still remains significantly insufficient. It was noted that a comprehensive architectural viewpoint was missing from the existing literature. To address this gap, the paper merges these related approaches and positions them as a theoretical framework to understand the HBIM approach and summarise its processes, technologies and policies.
RESEARCH METHODOLOGY
In order to present a comprehensive architectural viewpoint and to support the multidisciplinary thinking, the study develops a theoretical framework which is dependent largely upon published literature and supported by secondary sources. This review of existing literature of HBIM implementation covered a collection of processes, concepts and policies, in which information was assembled, analysed and discussed as a guide towards understanding the different aspects of historic preservation and management.
In view of the above, the study first introduces BIM origins, its evolution and the multidimensional models of BIM. Second, it provides an overview of the most recent surveying methodologies and HBIM processes that may be of benefit to architects in historic preservation. Third, it proposes a theoretical framework for management and historic preservation by articulating issues regarding the concept of HBIM in the AEC industry. Furthermore, this paper discusses the anticipated potential of HBIM to support historic conservation and information sharing for professional users, institutions and experts involved in decision-making processes.
LITERATURE REVIEW
Recently BIM-focused knowledge is a huge topic that arguably touches on every aspect of architecture. However, this paper is HBIM-focused, rather than BIM-focused, in order to contribute new knowledge in this area. According to Maxwell (2005) , the conceptual background supporting a study such as this is typically based on a multidisciplinary review of previous literature, which supports the research domain and enriches the study's conceptual background. Based on this multidisciplinary perspective, the study will take the form of illustration through knowledge visualisation to simplify the process of HBIM and its related concepts and processes.
Based on these models illustrated in Figure 1 , BIM can bridge the information loss associated with handling a project from design team, to the construction team and to the building owner/operator, by allowing each stakeholder to add to and refer back to all information they acquired during their period of contribution to the BIM model. To ensure efficient management of information processes throughout this span, a BIM manager can help support multidisciplinary BIM to drive analysis, project schedules, estimating, sustainability and maintenance. This would help minimise problems for the resolution of all potential issues and interferences prior to the start of construction. In addition, this can yield benefits to the facility owner or operator through the building's lifecycle.
BIM Origins and Historic Preservation
The concepts, approaches, and methodologies that are now identified as BIM date back to the early stages of CAD in the 1980s, while BIM terminology has been in circulation for at least 15 years (Eastman et al., 2011) . While BIM had originally been intended for new architecture, modern BIM software is being adopted for cultural heritage preservation and management of historic buildings (Fai and Rafeiro, 2014; Garagnani and Manferdini, 2013) . Thus, 3D cultural heritage models have become a topic of great interest in recent years. One reason for this is more widespread use of surveying techniques for recording cultural heritage sites. These technologies have made it possible to remotely record complex structures in an efficient and accurate manner, which would not have been possible by the older surveying methods (Dore and Murphy, 2012) .
FROM TRADITIONAL REPRESENTATION TO HBIM
Communities seek to preserve their heritage because their historical resources are their only physical link to the past. However, heritage buildings are subject to erosion and deformation; because they last a long time, they go through many phases of damage and repair. As a result, preserving such buildings is an important, complex, and diverse concept that brings together a wide domain of information. Resources linked to this heritage may be physical or nonphysical. Moreover, all these resources are listed and described by a variety of metadata specifications (Allen et al., 2003; Respaldiza et al., 2012) . Thus, capturing and modelling 3D information regarding the built environment is a big challenge. Due to the complexity of these sites, building 3D models through traditional representation is time-consuming and difficult, usually involving a lot of manual effort (Allen et al., 2003; Arayici and Hamilton, 2005) . Thus, it is important to maintain an accurate record of these buildings using 3D model-building technology. A number of modelling techniques and technologies are now used for this purpose.
High-definition Surveying Methodologies
In the case of heritage-building documentation, the first step is to collect data by storing topological information and content relationships to several devices from paper sheets to analytical software engines (Garagnani and Manferdini, 2013) . In the last few years, surveying techniques have gained attention, especially in the context of built heritage, as summarized in Table 1 , which illustrates 3D data acquisition by surveying and by using well-structured 3D modelling techniques, including the image-based method, the range-based method, and a combination of the two. In addition, many works have been published with regard to the comparison and the integration of the image-based and range-based methods. Most of this research works focus on their application to historical documentation. The methodology used for such literature usually involves recent and contemporary devices that offer a high level of accuracy and reliability while capturing the details of an architectural form . However, for generation of a complete, accurate, and detailed model, semi-automated methods with manual measurements are still preferred (Stefano, 2015) . (Arayici, 2008; Arayici and Hamilton, 2005; Baik et al., 2013; Guarnieri et al., 2006; Noh et al., 2009; Oreni et al., 2013) .
Technique Description Advantages Disadvantages

Image-based methods
Image-based modelling  Using images for the reconstruction of 3D models by photogrammetric survey.  Using mathematical models to pick up 3D object information from 2D images or recover 3D data by shape from shading, texture, and contour.
 Widely used for geometric surfaces, precise terrain, and city modelling.  Provides both geometry and surface texture.  High geometric accuracy without capturing all the finer geometric details.
 Lack of details when compared with laser scanners technology.
Image-based rendering  Using images as modelling and rendering primitives when limited visualization is required.  Relying on accurate camera positions or performing automatic stereo matching.
 Good for the generation of virtual views.  More realistic and faster renderings to simplify the modelling task.
 Does not include the generation of geometric 3D models, but it might be considered.
Non-image based methods
Range-based modelling
 More recent and familiar method of 3D data acquisition by using laser scanners technology.  It can be airborne or terrestrial.
However, the scanning principles and output from the scanning, which is point cloud data, are the same.  It is required to make multiple scans from different locations, which adjust to object size, shape, and occlusions. 
HBIM Modelling Process
Modelling process denotes the creation of HBIM objects that represent all building information. This process involves a reverse-engineering solution, whereby complete engineering drawings can be extracted from survey data (Dore and Murphy, 2012; Cheng and Jin, 2006) . This process is divided into three steps (see Figure 2) .
 Data collection. The first step for the HBIM model begins with the survey of historic buildings to capture data using both high-definition surveying methods and traditional ones.  Data processing. The next step involves the design and construction of a parametric library of objects, based on the manuscripts ranging from Vitruvius to 18th-century architectural pattern books. The data collected from each surveying method are processed independently (Baik et al., 2014; Guarnieri et al., 2006; Murphy et al., 2013) .
Such models are then properly merged together, exploiting the editing capabilities to achieve a unique virtual representation of the historic building (Guarnieri et al., 2006) .  Data fusion. The final step of the HBIM process involves data fusion, in which the corresponding datasets using the BIM system define the historic objects as parametric components. In addition, the prototype libraries of parametric objects are mapped onto the point cloud and image survey data using a system of cross-software platform management. Thus, the final product is a set of complete 3D models, including detail behind the object's surface with regard to its methods of construction and material composition. In addition, the HBIM automatically produces complete engineering drawings and information for historic conservation and management; this includes 3D documentation, orthographic projections, sections, details, and schedules (Murphy et al., 2011 (Murphy et al., , 2013 Rua and Gil, 2014) . 
INTEGRATING PROCESS: ANTICIPATED FUTURE POTENTIAL OF HBIM
After creating and completing the process of HBIM, what is the final product? It is much more than a 3D modelling paradigm that supports other integrating processes in AEC.
These integrating processes cannot succeed without the help of Industry Foundation Class (IFC) data models that support collaboration between different stakeholders (Oogink, 2014; Zhang et al., 2015) . The IFC data model has been in development since 1994 as a product data model for the full lifecycle record of buildings, by industry-led buildingSMART (formerly the International Alliance for Interoperability). The aim of IFC is to contribute to a sustainable building environment through smarter information-sharing and communication (Hetherington et al., 2011; Laakso and Kiviniemi, 2011) .
In order to better understand these smart objects and processes, Bew et al. (2008) have introduced the BIM Maturity Diagram (see Figure 3) . This model identifies with cover-related BIM technologies, processes, and policies through different levels (Succar et al., 2012) , which are explained as follows:  Level 0 BIM. Unmanaged CAD probably 2D, with paper as the most likely data exchange mechanism. This level not really BIM, but often a starting point for design and production information.  Level 1 BIM. Managed CAD in 2 or 3D format using file-based collaborative tools, providing a common data environment, possibly with no integration. This level has been called lonely BIM.  With Level 2 BIM there could be a number of different managed 3D BIM environment held in separate disciplines, utilising 4D programming tools and 5D cost elements.  Level 3 BIM and beyond in which fully interoperable process and data integration enabled by IFC standards for data exchange. Managed by a collaborative model server, iBIM. This would be enhanced by the use of standard libraries of common objects that contain manufacturers' data (Bew et al., 2008 ; Sec Group Guidance on BIM, 2012).
In the BIM Maturity Diagram, the purpose of using HBIM is to provide an interactive solution to move from the zero level of BIM to more advanced levels like Levels 2 and 3. Moving up through the levels of this technology leads to seamless working and effective data and process management. However, a majority of the market is still working with Level 1 processes, and the best in class are experiencing significant benefits in Level 2 (Baik et al., 2014; Oreni et al., 2014; Porwal and Hewage, 2013) . Thus, in the near future, HBIM may be located at Level 3. The shaded area in Figure 3 identifies the buildingSMART open platform that supports constructing and sharing historic libraries. (Bew et al., 2008; Porwal and Hewage, 2013) .
Towards Standardization
This point reviews the global perspective on HBIM -i.e. the international implications for shared and open libraries. Therefore, an information protocol is required to access BIM data. To achieve this aim, the buildingSMART open platform has developed a common data schema that makes it possible to hold and exchange data between different software applications. In this context, the ISO-registered IFC is the main buildingSMART data model standard and it is in the process of becoming an official international standard. While this open platform struggles to standardize BIM within the AEC industry, an even greater challenge may be to standardize BIM procedures for modelling historic buildings, where elements differ in scale from instance to instance and where the BIM model directly corresponds to the documentation strategy employed. Guidelines for the standardization of BIM procedures are currently governed on national levels across the world; however, there have been international collaborative efforts to develop stronger frameworks within a common exchange format (Arayici, 2008; Fai and Rafeiro, 2014; Oreni, 2013) . However, the literature review indicates that the IFC model is complex, reflects the semantic richness of building systems, and offers different ways to define architectural digital elements, together with their features and behaviours (Eastman et al, 2011; Hetherington et al., 2011; Li et al., 2008; Venugopal et al., 2010) . At present, IFC is the most supported protocol among the major BIM software vendors that supports complete interoperability (Porwal and Hewage, 2013) .
Towards Interoperability
Another dimension of the generated HBIM model concerns its interoperability. The different factors involved in the conservation process can import information from the HBIM due to the interoperability of exchange formats. Interoperability in the AEC field has traditionally relied on file-based exchange formats and is characterized by the seamless sending and receiving of building data into multiple applications (Hetherington et al., 2011; Neuhold, 2014) . Although BIM may be considered an independent concept, the associated management benefits of BIM are practically dependent on the shared utilization and value addition of integrated model data (Arayici, 2008; Oreni et al., 2014) . The issue of interoperability has been widely and largely addressed by many researchers. In additions, international organizations have developed various practical details (Jung and Joo, 2011; Taylor and Bernstein, 2009 ).
Towards Integration and Collaboration
Within the framework of this study, BIM also supports the concept of Integrated Project Delivery (IPD), a novel project delivery approach that allows model-based collaboration between people, systems, and business structures and practices. This level of integration and collaboration not only improves efficiency and reduces errors, but also enables exploration of alternative approaches to reduce waste and optimize efficiency through all phases of the building lifecycle (Porwal and Hewage, 2013) .
As the model is created, team members constantly refine and adjust their sections according to project specifications and design changes to ensure that the model is as accurate as possible before the project physically breaks ground (Azhar, 2011; Bryde et al., 2013) . In this way, HBIM becomes a collaborative strategy in architectural design, in which the term information implies a sense of transparency among team members in order to generate a team working culture devoted to efficiency and integration, and not merely focus on software mastering (Garagnani and Manferdini, 2013) . Although several professional organizations support the advancement of IPD and several projects have demonstrated its benefits, the number of projects using IPD remains relatively small (Kent and Becerik-Gerber, 2010) .
Towards Automation
As discussed earlier, advances in engineering provide access to the latest knowledge to support the automation process in architectural heritage. Recently, high-definition surveying techniques have been rapidly advancing with part of the focus on developing new technologies for applications on architectural heritage documentation. Automation of the data acquisition process has also helped to develop models that represent reality. According to the technology used, these are efficient processes that are widely applicable to determine the state of repair of heritage buildings. These advances have allowed semi-automated and automated solutions, available commercially, and web-based software, to be used to obtain 3D point clouds and textured mesh surfaces. Full automation of the HBIM process of image orientation and matching can facilitate and speed up the data processing task that, in some cases, could be a neverending process if performed manually (Baik et al., 2014; Rua and Gil, 2014) . However, these automated methods are still under investigation in the research community; therefore, it is preferable to check results by manual measurements even though this is time-consuming (Guarnieri et al., 2006; Stefano, 2015) .
Towards a Shared Library
To create automated documentation, it is necessary to integrate parametric models with an interactive library. Parametric models are related to data collected in a database; every change of a parameter causes a change in the shape of the elements. A shared library for historical elements does not exist at the moment; however, efforts are being made by the international community to build a shared library with common vocabularies. In this context, the international framework for dictionaries (IFD) is a mechanism that allows the creation of multilingual dictionaries in several research fields. The dictionary, named IFD Library, is a reference library intended to support improved interoperability in AEC. This library provides a flexible method to link existing databases with construction information to a buildingSMART platform. Given that the IFD defined inside the BIM software are not exhaustive for the historical building domain, the inclusion of dictionaries inside the historical building framework (H-IFD) aims to create an open archive that is updatable and dynamically adaptive to the real context of the historic buildings. Once progressively defined, HBIM object libraries-i.e. informative systems developed to support planned conservation activities-could be implemented and integrated with the H-IFD libraries in order to share common vocabularies Oreni, 2013) .
Towards Documentation
Detailed documentation of architectural heritage, the last and most important point, is the ultimate aim of the HBIM process. HBIM is the dynamic database of a historic building with an improved coordination of construction documents, in which geometry, spatial relationships, geographic information, and other quantities or properties of building components are structured and documented (Volk et al., 2014) . The advantage of implementing BIM models in heritage architecture is the possibility of establishing digital documentation involving different types of information in the same building database (Fai et al., 2011) . This documentation should be based on a common vocabulary, taking into account the characteristics of the building and on data gathered through a systematic and unified process. The aim of this process is to describe models in detail according to the specific situations. The individuation of shape grammar and stylistic rules can be used to build a library of the historical elements of heritage architecture Oreni, 2013; Stefano, 2015) .
In light of these integrating industry processes, it seems that the technology to implement BIM is readily available and rapidly maturing; active proponents claim that BIM can be used for several purposes. The ability to make use of commonly shared and flexible information constructed by these towards processes would certainly support the development and application of knowledge to various situations of historic preservation and management. However, they still require more practical investigation in order to achieve ideal standardization, smart interoperability, and integration.
Challenges and Barriers to HBIM Implementation
This study has been compiled to provide an impartial view to help architects understand recent digital documentation in the field of historic preservation and management. In this context, after reviewing HBIM-related technologies, applications, and potentials, it is obvious that BIM potential benefits are widely acknowledged and increasingly gaining popularity. However, this model currently faces a real challenge because of extreme difficulties in obtaining full documentation. In addition, critical aspects and barriers in the case of complex object modelling need to be further investigated. As a result, BIM adoption has been much slower than expected. This technology has not been widely applied primarily due to technical and legal reasons (Arayici, 2008; Brumana et al., 2013; Rua and Gil, 2014; Zalama et al., 2011) .
The technical reasons can be broadly classified into the following (Azhar, 2011; Garagnani and Manferdini, 2013; Rua and Gil, 2014) :
 The difficulties in entering survey data into a BIM system.  The need to standardize all BIM processes and to define guidelines for its implementation.  The need for well-defined transactional construction process models to eliminate data interoperability issues.  The limitations of BIM systems in reproducing the state of conservation and deformations caused by time in building components, since they are mainly oriented for new buildings.  The obstacles due to the use of different 3D modeling software-i.e. their cost, the interchange formats, the interoperability, and so on. In addition to technical issues, another aspect worth mentioning is the legal risks; Azhar (2011) summarizes these risks as:
 Lack of clarity on the ownership of BIM data and the need to protect it through copyright laws and other legal channels. To prevent disagreement over copyright issues, the best solution is to set forth ownership rights and responsibilities in the contract documents.  Responsibility for the accuracy and coordination of cost and data scheduling must be contractually addressed. Taking responsibility for updating BIM data and ensuring its accuracy involves a great deal of risks. One of the most effective ways to deal with these risks is to have collaborative, integrated project delivery contracts (Azhar, 2011) .
All these reasons have created a distance between academic research on HBIM and practical applications. In order to be as faithful as possible to reality, these circumstances show that capturing and modelling of real-world information for built heritage are very challenging even though a number of techniques and technologies are now in use.
ROLE OF BIM IN ARCHITECTURAL HERITAGE: ESTABLISHING THE FRAMEWORK
Based on multidimensional models of the BIM paradigm, it is clear that there is probably no formal meaning of BIM available, but there are many proposals for definitions describing tools, processes, and technologies (Eastman et al, 2011; Jensen and Jóhannesson, 2013) . This, in turn, helps the study to frame the HBIM paradigm with its own vision, especially in the absence of a holistic approach in existing literature, few theoretical articles in BIM relates to historic preservation and management are found.
In the field of management of historic preservation, the benefit from HBIM implementation is the possibility of connecting historic building information with integrated processes in the AEC industry. These integrated processes are strongly supported by technology tools and are continuously improved in order to reach higher quality, reliability, optimized scheduling, reductions in errors and costs, together with prevention of any possible project misinterpretation. Therefore, the HBIM paradigm has to be considered not only as a set of software to produce drafts and models, but also as a pipelined process among different stakeholders who share (Bew and Underwood, 2010; Eastman et al., 2011; Hetherington et al., 2011; Kassem et al., 2015; Kiviniemi, 2012; Stefano, 2015; Succar, 2010; 2012; Thomsen et al., 2010; Utiome et al., 2014 
DISCUSSIONS
HBIM has already been used in many heritage conservation projects around the world (Allen et al., 2003; Arayici, 2008; Baik et al., 2014; Brumana et al., 2013; Cheng and Jin, 2006; Dore and Murphy, 2012; Fai et al.,2011; Garagnani and Manferdini, 2013; Guarnieri et al., 2006; Li et al., 2008; Murphy et al., 2013; Noh et al., 2009; Oreni et al., 2014; Quattrini et al., 2015; Respaldiza et al., 2012; Rua and Gil, 2014; Zalama et al., 2011) . These situations could allow further integrated documentation of both tangible and intangible heritage into a single parametric object that provides support to advanced programs for the long-term management of heritage architecture and guarantees sustainable involvement and maintenance over time (Fai et al., 2011; Oreni et al., 2013; Stefano, 2015) .
HBIM automatically produces all architectural drawings, 3D models, 2D orthographic plans and sections, details, and schedules. These models are highly suitable for disseminating culture to enable society to view and interact with heritage files with the goal of continuous improvement (Baik et al., 2014; Rua and Gil, 2014; Garagnani and Manferdini, 2013) . Thus, the use and implementation of HBIM extend beyond the stages of planning and design process to affect and influence every process involved through the building's lifecycle. HBIM has proven valuable benefits to society in this field. This tool enables all people involved during the HBIM implementation to share information contributing to the documentation of a historical building and to remain at the same location, thus allowing efficient management and preservation of the buildings. Therefore, HBIM can span multiple levels with many people, processes, and associated supporting technologies, each of which may require different internal data model representation. Thus, data exchange is a critical aspect and lies at the core of this technology.
In every level of BIM, the fact is that effectiveness is about people and process, not just the information technology. Both the people and the technology are essential for the proper functioning of the process. All levels of BIM will require changes to people and process alongside the adoption of new technology. This is particularly true especially in moving up towards Level 3 BIM and beyond (Sec Group Guidance on BIM, 2012). For fully HBIM implementation, there will need to be significant changes to the processes in order to exploit the technology to its maximum; and the people need to be on board.
Consequently, the aim of this review is to propose a theoretical framework which summarizes co-related information about the implementation of HBIM in historic preservation. This framework attempts to understand HBIM in a broader sense and to summarize the required information exchange in AEC. Other signs include providing basic knowledge for architects to begin thinking with this recent technology and assume their roles in using this smart platform. However, Jernigan (2007) indicated that integrating technology does not require that architects to throw away all of their proven tools and experiences but it require them to look at things differently and to separate the things that should be kept from those that should be replaced.
The proposed framework illustrates how people, technology, process, and policy interact to support historic buildings throughout their lifecycle, as depicted in the visualization of the theoretical framework (see Figure 4) . This visualization try to simplify HBIM implementation and its related concepts and processes compared with pre-BIM age.
In the pre-BIM age, each of people, technology, process, and policy worked separately when dealing with information exchange that waste time, increase cost, and reduce management. On the other hand, Ayyaz et al. (2012) indicates that most organizations in post-BIM age are treating BIM as an add-on to traditional information methods of creating, storing, viewing and exchanging information. However, more efforts are still needed to educate people regarding culture change.
In post-BIM age, the framework is based on the four interrelated pillars of the HBIM paradigm: a) the people who use or interact with AEC in a collaborative environment; b) the technology used in recent surveying and representation methods or required in the buildingSMART open platform; c) the process associated with modelling and integrating models, and; d) the policy that organizes related exchange formats, protocols, and guides to deliver information. There is a need to look at these pillars where the buildingSMART information platform provides a central place to give all actors their own access to all building information. Most importantly, this platform bridges the boundaries between integrated processes associated with HBIM implementation by providing interactive interoperability to all actors in the decisionmaking process, which supports community efforts to safeguard heritage architecture.
The future of BIM is both exciting and challenging; the management job requires setting BIM standards, contracts, and regulations that are submitted to be entered into the model. At the same time, teams implementing BIM have to be very careful about legal issues, including data ownership, associated proprietary issues, and risk sharing. But most of all, it requires understanding how to organize this information from multiple sources into platform-based integration. Such issues must be addressed up front in the contract documents (Azhar, 2011; Bew and Underwood, 2010; Eastman et al., 2011; Thomsen et al., 2010) . In this context, the implementation of HBIM still requires methodological discussion and practical experimentation in order to apply this kind of documentation in a broader heritage conservation and maintenance process. Some limits and barriers need to be investigated more extensively in the future with respect to the absence of freely available BIM assemblies and objects for heritage buildings Fai and Rafeiro, 2014) . With these challenges in mind, HBIM libraries require wide and shared research on drawings, elaboration, and interpretation activities of data survey (Oreni, 2013; Stefano, 2015) . In addition, standards and interoperable IFC and IFD for the BIM application to historical documentation, there is a need for continued research on the HBIM implementation. This paper outlines the major challenges which face assembling a review in an interdisciplinary field of study. That is, constructing a review is a challenging process because there is often a need to draw on knowledge from a variety of fields. Another challenge relates to the absence of holistic and theoretical articles in BIM relates to historic preservation. In considering these issues, it is important to remember that this paper does not provide a conclusive implementation approach. The key contribution of this study is the proposal of a theoretical framework of HBIM, which bridges the knowledge gap by articulating issues regarding the technology of surveying methodologies with other informational, technical, and organizational issues of BIM. However, the proposed framework provides an initial background for developing more comprehensive study related to HBIM implementation in historic preservation and management.
As shown in this paper, HBIM database can, therefore, be used to gather information and make it available to researchers, professionals, and other parties involved in historic preservation. However, this model can represent a challenge with a high scope for further investigation into technical requirements and legal risks. What is required much thinking beyond 3D visualization to support other HBIM-related processes during information exchange in AEC.
In conclusion, it is hoped that this study is useful for architects and researchers in the field of heritage conservation and, therefore, contributes to a major shift in architectural thinking, while shedding light on the future of architecture and its relation to other scientific disciplines.
Finally, the presented study demonstrates the vision that focuses holistically on people, technology, processes, and policy to increase the impact of HBIM on society and support management of historic buildings. Therefore, a collaborative decision making is essential to a successful HBIM implementation. However, this entire potential is still far from being fully utilized in professional practice. It can be concluded that lack of knowledge about HBIM approach is the biggest issue in general. Thus, moving to HBIM is a much larger change, and thus requires both top-down and bottom-up approaches and the four pillars to be integrated simultaneously.
